Orexin-A and Orexin-B (also known as hypocretin 1 and 2) are, respectively, 33-and 28-amino acid residue peptides that activate a G-protein-coupled 'orphan' receptor, i.e. which has no known ligand. 1 Immuno-cytochemical studies show that orexin-positive neurons are located in the lateral hypothalamic area and arcuate and perifornical nuclei. 2 They are also found in various sites beyond the hypothalamus such as the thalamic paraventricular and reuniens nuclei, locus coeruleus, nucleus of the solitary tract, raphe and septal nuclei.
Orexin-A and Orexin-B (also known as hypocretin 1 and 2) are, respectively, 33-and 28-amino acid residue peptides that activate a G-protein-coupled 'orphan' receptor, i.e. which has no known ligand. 1 Immuno-cytochemical studies show that orexin-positive neurons are located in the lateral hypothalamic area and arcuate and perifornical nuclei. 2 They are also found in various sites beyond the hypothalamus such as the thalamic paraventricular and reuniens nuclei, locus coeruleus, nucleus of the solitary tract, raphe and septal nuclei.
The hypothalamus has a major role in regulating various behaviours that contribute to homeostasis (such as arousal, feeding, and thermoregulation) by integrating external and internal stimuli. 3 It is involved in the regulation of nutritional status via the co-ordination of many neurotransmitter systems implicated in food intake and energy expenditure. 4 The hypothalamic orexin system directly and strongly innervates and potently excites noradrenergic, dopaminergic, serotonergic, histaminergic and cholinergic neurons. 5 Orexin also has a major role in modulating the release of glutamate and other amino acid transmitters. 4 This widespread distribution and effect of orexin on multiple neurotransmitters suggests that it may be implicated in functions other than feeding, viz. other vegetative and neuroendocrine regulations or those related to general arousal states.
Orexin and psychiatric disorders
Although limited, there are published data that link disturbances in orexin with some common psychiatric disorders.
Sleep disorders
Orexin has been shown to play a prominent role in sleep-wake regulation via actions within certain basal forebrain structures and in sleep/arousal disorders. 6 The posterior lateral hypothalamus contains orexin neurons that are crucial for maintaining normal wakefulness. Orexin neurons supply excitatory signals to brainstem nuclei producing norepinephrine, serotonin, histamine and dopamine, with resultant suppression of sleep. 7 Orexins also excite cholinergic neurones that release acetylcholine in the cerebral cortex and thereby contribute to the cortical activation associated with wakefulness. 5 Clinicians have also reported cases of narcolepsy with prominent hypnagogic hallucinations that were mistakenly diagnosed as schizophrenia. In some bipolar disorder patients with narcolepsy, the hallucinations resulted in their receiving a more severe diagnosis (i.e. bipolar disorder with psychotic features or schizoaffective disorder).
These findings identify orexin as a major sleep-modulating neurotransmitter, and opens novel potential therapeutic approaches.
Attention-deficit/hyperactivity disorder
It has been shown that orexin increases non-feeding-associated physical activity. Its release in the waking state is increased markedly during periods of increased motor activity relative to levels in quiet, alert waking. Siegel 4 hypothesises that orexin's major role is to facilitate motor activity tonically and phasically in association with motivated behaviours and to co-ordinate this facilitation with the activation of attentional and sensory systems.
More importantly, spontaneous physical activity increased with
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paraventricular nucleus injections of orexin (dose-related) and decreased with orexin receptor antagonist. 12 
Mood disorders
A review of the evidence suggests that a defect in the lateral hypothalamus that also involves the orexin neurons is likely to produce a disturbance in sleep, appetite, rhythms and mood.
However, CSF orexin levels have not been reported in mood disorders.
Furthermore, in acquired immune deficiency syndrome (AIDS), which is aetiologically linked to the human immunodeficiency virus (HIV), the central nervous system is frequently affected and commonly presents with mood and psychotic disorders. Although HIV has been documented in the brain, the precise mechanism by which HIV infection leads to these disorders remains uncertain.
There may be an association between CSF orexin levels and HIVassociated mental illness.
Addiction disorders
Many orexin cells project from the hypothalamus to rewardassociated brain regions, including the nucleus accumbens and ventral tegmental area (VTA), indicating a possible role in reward function and motivation. 14, 15 Recruitment of N-methyl-D-aspartate (NMDA) receptors in the VTA strongly suggest that activation of orexin neurons play a critical role in the development of the addiction process. The activity of orexin neurons may affect addictive behaviour by contributing to brain sensitisation or by modulating the brain reward system. 15 Orexinergic cells, in coordination with brain stress systems, may lead to a vulnerable state that facilitates the resumption of drug-seeking behaviour.
Activation of orexin neurons is strongly linked to preferences for cues associated with morphine, cocaine or food reward. In addition, chemical activation of LH orexin neurons reinstates an extinguished conditioned place preference (CPP). This reinstatement effect is completely blocked by the prior administration of an orexin A antagonist. Moreover, the administration of the orexin A peptide directly into the VTA also reinstates CPP.
Data reveal a novel role for orexin neurons in reward-seeking, drug relapse and addiction. The orexinergic system is a new drug target that may be used to prevent relapse from drug seeking.
Conclusion
The widespread distribution and effect of orexin on multiple other neurotransmitters affecting neuro-vegetative functions which are disturbed in common psychiatric disorders warrants further investigation.
